54ACT11112, 74ACT11112

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH CLEAR AND PRESET

TI0103—D3339, JUNE 1989—REVISED JANUARY 1990

Inputs are TTL-Voitage Compatible

Flow-Through Architecture to Optimize PCB
Layout

Center-Pin Vg and GND Configurations to
Minimize High-Speed Switching Noise

EPIC™ (Enhanced-Performance implanted
CMOS) 1-um Process

500-mA Typical Latch-Up Immunity at 125°C

o Package Options Include Plastic “Small

Outline”” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

description

These devices contain two independent J-K
negative-edge-triggered flip-flops. A low level at
the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other
inputs. When Preset and Clear are inactive
(high), data at the J and K inputs meeting the
setup time requirements are transferred to the
outputs on the negative-going edge of the clock
pulse. Clock triggering occurs at a voltage level
and is not directly related to the fall time of the
clock pulse. Following the hoid-time interval,
data at the J and K inputs may be changed
without affecting the levels at the outputs.
These versatile flip-flops can perform as toggie
flip-flops by tying J and K high.

The 54ACT11112 is characterized for operation
over the full military temperature range of
—55°C to 125°C. The 74ACT11112 is
characterized for operation from —40°C to
85°C.

EPIC is a trademark of Texas Instruments Incorporated.
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necessarily include testing of all parameters.
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54ACT11112, 74ACT11112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

T10103—D3339, JUNE 1989—REVISED JANUARY 1990

FUNCTION TABLE

INPUTS OUTPUTS
PRE CLR CLK J K Q Q
L H X X X H L
H L X X X L H
L L X X X Ht Ht
H H l L L Qo Qo
H H l H L H L
H H l L H L H
H H L H H TOGGLE
H H H X X Qo Qo

1 This configuration is nonstable; that is, it will not
persist when either Preset or Clear returns to the
inactive (high) level.

logic symbolt
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¥ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

logic diagram (each flip-flop) (positive logic)
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOltage range, VGG « oo vt v ettt s —05Vto7V
Input voltage range, Vi (see Note 1) ................ i -05VtovVge + 05V
Output voltage range, Vo (see Note 1)..............ooo it -05VtovVee + 05V
Input clamp current, ik (V] K OOr V| > VOC) ovvvvi i +20 mA
Output clamp current, lIoK (VO < 00rVO > VGO) - oo +50 mA
Continuous output current, [0 (VO = 0to V) - - oo e +50 mA
Continuous current through Vo or GND PINS ...t +100 mA
Storage temperature range .. ..........rit ittt e e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only
and functional aperation of the device at these or any other conditions beyond thoss indicated under “recommended operating conditions” is

not imptied. Exposure to absolute maximum rated conditions for extended periods may affect device reliability.
NQOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

recommended operating conditions

54ACT11112 74ACT11112 UNIT
MIN MAX MIN MAX

Voc  Supply voltage 4.5 5.5 4.5 5.5 v
VIH High-level input voltage 2 E 2 v
VIL Low-level input voltage 0.8 0.8 Vv
v Input voltage 0 7 Veo 0 Voo v
Vo Qutput voltage 0 vee 0 vce v
IOH High-level output current b ~24 ~24 mA
oL Low-level output current 24 24 mA
At/Av  Input transition rise or fall 0 10 0 10| ns/V
TA QOperating free-air temperature —55 125 | —40 85 °C

PRODUCT mﬂw umem.l.l products in d;lu
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DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
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electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

Ta = 25°C 54ACT11112 | 74ACT11112
PARAMETER TEST CONDITIONS vee WiNTve AKX MIN mAx T MiN —wWAx] UNIT
45V 44 44 24
loH = ~50pA 55V 54 54 54
25V 394 37 a8
VoH lon = —24mA 55V 294 47 48 v
IO = —50 mAf 55V 3.85
IOH — — 75 mAT 55V 385
45V 0.1 01 01
loL = 50pA 55V 0.1 0.1 o] Y
45V 0.36 05 0.44
vou loL = 24mA 55V 0.36 05 0.44
0L = 50 mAT 55V 1.65
loL — 75 mA' 55V 165
1] V| = Voo or GND 55V +0.1 +1 +1 pA
IcC V[ = VGG o GND, I = 0 55V 4 80 0| pA
Alcc V| = Voo or GND 55V 0.9 1 1 mA
o] V| = Vgco or GND 5V 35 pF

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
+ This parameter is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to VCG.

timing requirements over recommended operating free-air temperature range,
Vee = 5V +£0.5 V (unless otherwise noted) (see Figure 1)

Ta = 25°C 54ACT11112 | 74ACT11112
PARAMETER MiN_ max| min_ MAx| wmin_ max| M7
felock Clock frequency 125 126 125 MHz
. PRE or CLR low 4 4 4
tw Pulse duration GUK low or high 2 1 2 ns
. Data high or low 35 35 45
tsy Setup time, data before CLK | PRE o CLR inactive 2 5 > ns
th Hold time, data after CLK | 1.5 15 15 ns

PRODUCT PREVIEW information concems products in the
formative or design phase of development. Characteristic data
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switching characteristics over recommended operating free-air temperature range,
Vece = 5V = 0.5V (unless otherwise noted) (see Figure 1)

PARAMETER FROM TO Ta = 25°C S4ACTI1112 [ 7aACTIIIZ [
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
frmax 125 125 125 MHz
tPLH — 15 36 68| 15 71| 15 68
PHL PRE or CIR QorQ 15 a8 74| 14 ..64] 15 s| "™
tPLH 15 42 7] 15 8] 15 77
tPHL CLk QorQ 15 a7 74 5 89| 15 84 ™
[de Power dissipation capacitance per flip-flop CL = 50pF,f = 1 MHz, Ta = 25°C ] 39 { pF ]
PRODUCT PREVIEW information concems products in ﬂn
o::r 'dtdqn goals. Texas Inmmnnh »
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DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
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PARAMETER MEASUREMENT INFORMATION

3v
TIMING INPUT
{See Note B) 50%
N— 0
FROM OUTPUT _
UNDER TEST I su-d  je-
1
Ct = 50 oF 500 ¢! I k—h~1____3v
(See Note A) |
DATA INPUT  50% 50%
j = = -0
LOAD CIRCUIT

SETUP AND HOLD TIMES

————— v
INPUT
0% V
(See Note B} 50% vVee S cc
| : 0

IN-PHASE
HIGH-LEVEL OUTPUT
INPUT
LOW-LEVEL | { VoH
- OUT-OF-PHASE
50% V 50% V
INPUT ouTPUT ___\_cc—/{:t\:’fn
PULSE DURATION PROPAGATION DELAY TIMES

NOTES: A. C| includes probe and jig capacitance.

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, t = 3 ns, tf = 3 ns. For
testing fmax and puise duration: t = 1103 ns, tf = 110 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS
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